Introduction
Astrocytomas are the most common intracranial tumors. To choose a proper medical strategy and estimate prognosis, it is important to grade the tumor before treatment. The cell proliferation of astrocytoma is proportional to its malignancy. It has been proven that the cellular proliferation of astrocytomas is closely associated with the antigen, proliferating cell nuclear antigen (PCNA) [1] [2] [3] . The higher the expression of the antigen, the higher the grade. 
Materials and methods

Patients
Nineteen patients (7 women and 12 men, 
MR imaging and data processing
The patients' imaging was obtained using a 3.0 T magnetic resonance (MR) imaging system The purpose of this study was to analyze if there is a significant correlation between the results of diffusionweighted imaging (DWI) and the expression of proliferating cell nuclear antigen (PCNA) in astrocytomas. The DWI scans of 19 different-grade astrocytomas were obtained on a 3 T magnetic resonance scanner. The average regional apparent diffusion coefficients (ADC) were measured. The positive expression of PCNA was determined immunohistochemically by using streptavidin-peroxidase complex staining, and was quantified by calculating its calibrated opacity density (COD) using an image analysis system. The average regional ADC and PCNA COD of low grade and high grade astrocytomas were compared. Correlations between regional ADC and PCNA COD were analyzed. The average regional ADC of high grade astrocytomas was significantly (t = 10.169, P = 0.000) less (0.687 ± 0.225 x 10 -3 mm 
results
All patients tolerated the DWI examination and all ADC maps obtained were satisfactory. , with a mean of 1D . Most of the nuclei were stained with dark brown, which means a high expression of PCNA. ADC, apparent diffusion coefficient; PCNA, proliferating cell nuclear antigen; ROI, region of interest. Scale bar = 50 μm.
significant (t = -7.858, P = 0.000, Fig. 1D, Fig. 2D ).
The average regional ADC were negatively correlated with the expression of PCNA significantly (r = -0.801, P = 0.000, Fig. 3 ). attention has been paid to do research using associated research achievements of protein, molecular or even genetic levels to evaluate DWI efficacy. There were only a few studies in recent years in this field. Tang et al. [12] found that ADC values correlated inversely with Ki-67 proliferation index and could help differentiate low-grade from aggressive meningiomas. Chen et al. [13] also found there was a negative correlation between the minimum ADC value and Ki-67 labeling index in neuroepithelial tumors. There are only three studies related to the correlation between ADC and PCNA expression up to now [14] [15] [16] .
The ADC values were useful for the grading of gliomas. For the pathological grading system, many factors, such as cellularity and 
